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Introduction

»
@ 3. Impacts of Commissioning Overruns o

Cost Overruns and Formal Risk Assessment
Program in US Rail Transit Projects

Nan Gao, S.M.ASCE"; and Ali Touran, Ph.D., P.E., F.ASCE

Impact Area Description

Abstract: Cost

Cost Overruns Commissioning overruns contribute significantly to total project cost

overruns (average 34-41% in rail) researchgate
Aulherke?"v‘vovd‘sm verrun pro} P
Introduction
Schedule Delays Even minor issues can cascade and significantly delay service entry
Operational Risk Faulty commissioning can result in suboptimal performance or reliability
issues
Reputation Damage Delays and overruns erode public trust and agency credibility
Regulatory Exposure Poorly executed commissioning may result in regulatory non-compliance
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Introduction - Example

Personal example: Axle counter failure
operating a level crossing with barriers

Start with an example, during T&C:

You find something

You need to solve it
Contractual debates with (sub)supplier
Software update needed

Retest it (in the field)

Update safety case

ISA approval

Commission in live railway for use.

©ONOOhWNE
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Testing and Commissioning within projects

V Model

Functional: - - Operational:
1. Policy makers ‘,\’1 ,,L-_ 1. Operators
2. Town planners v _ J_ _ 2. Maintainers

. Project:

V-Model
[CENELEC EN 50126]

Designers, Architects
Contract managers
Civil & Structural Engineers
Mechanical Engineers
Electrical Engineers
System Engineers

Trial

SIT

oOghkwWhE
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Case Studies and Common Issues
Case Study selection criteria

1 3 5

Global Issues during Different
projects T&C S&TCS
suppliers

2 4 6

Urban ralil Recently Anonymized

systems Commissioned to protect
proprietary
iInformation
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Underestimating
complexity at
programme level
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Interoperability
creates
complexity
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Long duration
of bug fixings /
software
updates
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Late
Operator
Involvement
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Commissioning Framework
The four PO0Os of Technol ogy

1. Politics ‘ I“‘\’ : I“‘\’
2. Public Transport System J _ J
3. Passengers | |

Project:

4. Project Scope
: 5. Programme, Costs and Risks
. 6. Procurement

10.Principles

Is it safe?

V-Model

[CENELEC EN 50126] 9. Processes

Are we ready to use it?

8. People

Can we work with it?

7. Product

Does it work?
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Train
(Suburban rail)

Does it work? -
Performance Readiness

Tram
(Streetcar)

Product
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Can we work with it? -
Operational Readiness

Operators Onboard

Operators Wayside Maintainers

People
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Are we ready to use it? -
Organizational Readiness

@

GOOD
SERVICE

Normal service
(Normal operations)

9

T
g

NO
SERVICE

Reduced service No service
(Degrade mode) (Engineering hours)
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Is it safe? i
Principles of assurance

Product

T
1

E
People Processes
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Implementation

Ontario Line

Purpose Travel time

End-to-end journey in
under 30 minutes
s u b wa yecurrently ~70 minutes

Designed to relieve
congestion on
Torontods

network and improve by transit).
citywide connectivity

Length & Capacity &
Scope Impact

15.6 km stand-alone
rapid transit line with
15 new stations
connecting Exhibition
Place to the Ontario
Science Centre.

Expected 388,000
daily boardings
reducing crowding at
major hubs (e.g., Bloor-
Yonge by up to 22%)
and cutting 28,000 car
trips daily .

Delivery
model: Hybrid

Five main contracts
including Progressive
Design-Build and
Public Private
Partnerships

Timeline &
Cost

Under construction,
estimated completion
by 2031, with a
projected cost of $27
billion
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Ontario Line

ONTARIO LINE INFRASTRUCTURE

REGIONAL RAIL NETWORK
Elevated =0~ Existing GO Rail
O~ UP Express

Joint OL-GO Corridor

FREQUENT RAPID TRANSIT NETWORK
— Existing Subway
Existing LRT

© Existing/Planned Interchange

SPADINA

® =2METROLINX

EGLINTON

BLOOR-YONGE PAPE MAIN STREET

BLOOR- SfBEORGE
LANSDOWNE

DANFORTH

DISTILLERY
DISTRICTS

=

Source of photo: Metrolinx website



T

Implementation 1
Agree Commissioning Hierarchy Structure Product People processes
Manufactunng \ ( Installation \ ( Inkagraien \ ( Tigl
/ tests ~  Operations
1. Embedded in Project Agreement (requirements) o
2. Test tiers were introduced i i E,‘.’,’f Trial Running
a) Manufacturing Reatiss
b) Installation l
c) Integration Tier 10
d) Trials sz L
3. Not every component will utilize every tier, risk- e i
based approach TV a1
4. Common structure for every contractor ' e

Demonstration

Principles of
assurance
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Implementation

Key -takeaways

1 3 5

Left-sh_ift o Empower Embed

Co_m missioning Collaboration commissioning

Evidence management in
all contracts and
governance

2 4 6

Introduce Align with safety Allocate
Release and assurance adequate
Management processes commissioning
slots in the
programme
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Conclusions

10.Principles

V-Model Is it safe?
[CENELEC EN 50126] 9. Processes

Are we ready to use it?

8. People

Can we work with it?

7. Product

Does it work?

I .
People Processes
\ l‘ Integration ‘ ( Trial
- / tests . Operations

Tier9
Trial Running
Scenario
Readiness

Tier 10
Trial Running
Resilience

Readiness

Tier 11
Revenue
Service
Demonstration

v
v

11l
<

Principles of
assurance

The commissioning framework listed in this presentation should help all
stakeholders to structure, organize and execute their testing and

commissioning activities effectively.

However, every Transit project is different, be careful with copy / paste!

23 | Mott MacDonald | From project green light to go live: de-risking light rail commissioning with operators and
regulating bodies | M. Donders | UK Light Rail Conference | 1 July 2026 | Nottingham




AAAAAAAAA

THANK YOU



Tactical Mastery in  TWAO Consenting for Light Rail Schemes

Effective Strategies for securing Light Rail Infrastructure approvals

— Carter Jonas

Classification L2Business Data




Lucy Sayer

Carter Jonas: Partner, Infrastructure Consenting
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Understanding the TWAO Inquiry Model



Why TWAOQO Inquiries Are Fundamentally e

Adversarial

Adversarial Inquiry Model
TWAQO inquiries follow a litigation -like adversarial model focused on oral evidence and cross -examination.

Inspector's Procedural Discretion

Inspectors control the inquiry's procedure and timetable, allowing dynamic responses to unfolding
evidence.

Focus on Oral Advocacy
Success depends on persuasive oral presentation, not just written submissions or procedural compliance.

Strategic Narrative Framing
Framing coherent stories about need, impact, and mitigation under questioning gives a key advantage.

Classification L2Business Data



The I nspectoros Cent rat—RoIe—r
the Inquiry

Inspector as Active Manager
Inspectors control procedures and direct inquiry flow by grouping topics, ordering withesses, and
testing evidence actively.

Influence on Case Strategy
Every interaction with the inspector shapes case understanding and highlights decisive issues to
address effectively.

Aligning with Analytical Framework
Successful tactics align arguments with the I nspec
statutory tests and criteria.
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Pre-Inquiry Tactics: Defining the —

Battlefield Early

Shaping the Battlefield Early
Pre-inquiry tactics allow parties to prepare and influence the inquiry before evidence presentation

begins.

Clear Statement of Case
A disciplined and logical statement of case guides the narrative from need to justification

effectively.

Narrowing Issues via SoCGs
Statements of Common Ground help agree uncontested matters, focusing inquiry on true disputes.

Influencing Inquiry Procedure
Pre-inquiry meetings enable advocacy for topic -based sessions and effective time management.
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Using Procedure and Timetable as Tactical
Levers

Tactical Use of Timetable Flexibility
Flexible inquiry timetables allow parties to arrange topics and witness order strategically to influence
the case outcome.

Strategic Topic Sequencing
Promoters and objectors use topic order to frame narratives positively or raise early concerns to shape
perceptions.

Managing Evidence and Witness Availability

Ti metable adjustments provide time for updated evid
availability effectively.

Judicious Use and Cooperation

Tactical timetable use must be balanced with proportionality and cooperation to maintain inquiry
integrity.

Classification L2Business Data



Issue Narrowing as a Persuasive Strategy

Benefits of Issue Narrowing
Reducing |live 1 ssues helps 1 nspectors focus and sh

Tactical Approaches
Concessions on secondary points and clear statements of common ground streamline complex

inquiries.

Persuasive Impact
Hi ghlighting two or three decisive 1 ssues aligns w

credibility.

Classification L2Business Data



Winning the Case in Live Hearings



Strategic Evidence Preparation and Witness Design

Strategic Evidence Structuring
Structure proofs by leading with policy support before technical details anchoring evidence in a
broader context.

Proactive Cross -Examination Preparation
Witnesses should anticipate challenges and address weaknesses proactively to strengthen the
case.

Coherent Witness Team Design
Select witnesses to deliver distinct, cumulative points for a persuasive and unified case narrative.
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Cross-Examination as the Key Tactical
Battleground

Strategic Role of Cross -Examination

Cross-examination tests evidence and narrows issues to achieve specific strategic outcomes
effectively.

Undermining Credibility
ExXpose inconsistencies and unsupported assumptions
examination.

Securing Concessions

Obtain concessions from opponents to constrain the
effectively.

Focusing on Decisive Issues
Strong tactics focus on central issues, simplifying judgments and avoiding peripheral distractions.
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Timing, Sequencing, and Momentum in
Hearings

Flexible Timetables
Flexible inquiry schedules allow strategic timing and sequencing of witnesses and topics to affect

hearing outcomes.

Building Momentum
Starting with strong policy cases can frame the hearing positively and build persuasive momentum
throughout.

Reinforcing Evidence
Sequencing witnesses to support each otherdos testir
arguments.

Managing Long Inquiries
Careful sequencing in long inquiries ensures key points have maximum persuasive impact when the
audience is attentive.

Classification L2Business Data



Classification L2Business Data



Closing Submissions as a Tool of Control

Purpose of Closing Submissions _ _ _
Closing submissions guide the inspector toward clear, focused conclusions rather than re -arguing the entire

case.

Issues-Based Structure _ _ - _
Effective closings use an issues -based structure that mirrors inspector report writing for clarity and coherence.

Highlighting Key Evidence _ _ -
Highlighting concessions and unresolved conflicts helps inspectors distinguish settled matters from those
needing judgment.

Strategic Drafting Tactic _
Drafting closings |i ke an inspectoros recommendation cl

Clearly.
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Key Takeaways for Light Rail Practitioners

Early Inquiry Structuring
Shaping the inquiry structure early is crucial for guiding case outcomes effectively in light rail

projects.

Control Through Witnesses
Well-prepared witnesses help control the narrative and strengthen the case during hearings and
cross-examination.

Procedural Flexibility
Leveraging procedural flexibility thoughtfully aids in adapting tactics to strengthen persuasion and

case clarity.

Focus on Oral Advocacy
Oral advocacy is a core skill for persuading inspectors and presenting clear, credible arguments in
light rail inquiries.

Classification L2Business Data



Carter Jonas

Simply better property advice




Delivering Technical Infrastructure Upgrades In
Parallel With a Live Operational Environment

Manchester MCN Renewal Programme

TfGM and Telent
UK Light Rail Conference T 1 July 2026
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